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Stable climate: in balance

incoming
solar enerqgy

Outgoing
energy

Today: imbalanced

iIncoming
solar energy

Less outgoing
energy due to
greenhouse gases

Atmosphere @

2 Excess energy accumulating



Temperature change in Europe since 1901
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risk is the potential for
adverse consequences

b) Risks differ by system Risk/impact
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Perché vengono emessi gas climalteranti?

Global CO2 emissions from fossil fuels and land use change

40 billion t

Land use change

35 billion t

30 billion t

25 billion t
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cement
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Source: Global Carbon Project (GCP) OurWorldInData.org/co2-and-other-greenhouse-gas-emissions - CC BY
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Land-use change
Ocean sink

[Land sink]

Total estimated sources do
30 - not match total estimated

sinks. This imbalance reflects
the gap in our understanding.

[Atmosphere] 280oppm[@ 413ppm

1900 1920 1940 1960 1980 2000 2017

29® Global Carbon Project ¢ Data: CDIAC/GCP/NOAA-ESRL/UNFCCC/BP/USGS
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C ar b on Sto ra g o The world's forests absorb around 15.6 gigatonnes However, around 8.1 gigatonnes of CO,
of CO; each year. That's around 3X the annual CO; leaks back into the atmosphere due to

Tonnes of Carbon per Hectare* emissions of the United States. deforestation, fires and other disturbances.
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Carbon stored

. Soil contains almost
Soil 2,500Gt
o — 2X as much carbon

How well soil stores carbon
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1
1
1
1
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depends on soil type, vegetation
and climate. In general, the 643 Atmosphere as the atmosphere
wetter and colder, the better. ... . Plant & [EZeH and living flora and

animal life animals combined.



"attivita antropica puo influenzare la

capacita delle foreste di assorbire carbonio
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FOREST WORLD RESOURCES INSTITUTE

Source: Harris et al. 2021
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https://doi.org/10.3390/f13121989

Modelli di accrescimento forestale

Esistono diversi modelli utili a prevedere la crescita delle foreste.

Diversi modelli tengono conto di diversi processi: cambiamenti
climatici, mortalita, dispersione dei semi, ciclo del carbonio, ciclo

dell’acqua...
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Forest GALES




Cosa succede in una foresta?

Radiation Temperature CO; Rainfall Storms Fire Flooding Land-usechange Management
Tissue, organ, and individual tree Tree population and forest stand
Yhatocy Gi e Competition
Photosynthesis  Transpiration 4 Growth
. / for light
Phenology
Allocation 1N 7
q_'f' L Competition
Respiration Cell division 1
Storage : .
Cell expansion || Key: Landscape and grid cell
Transport l
Storage
.y - Evapo-
Storage Transport / Forcing P —— transp:ranon
: I A
Transport Evaporation S variable \ / lA
- Infiltration Carbon " J
Exudation Nutrients
Uptake Uptake Biomass Aadcultore
Water .
Loss 0.5

Soil nutrients  Nutrient deposition

Trends in Plant Science
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Cosa si puo ottenere dai modelli?

Cluster1 - Pino silvestre con presenza di castagno
Variazione percentuale rispetto a clima storico
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Variazione della crescita delle foreste
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SPEI12 - RCP8.5

SPEI12
=

Variazione nel regime dei disturbi



Cosa si pu0 ottenere dai modelli?
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https://doi.org/10.1111/2041-210X.13474

Fagus sylvatica === Pinus sylvestris


https://doi.org/10.1111/2041-210X.13474

Cosa si puo ottenere dai modelli?

(a) Posterior predictive mean (b) 95% posterior predictive credible interval

Biomass (Mg/ha)

https://doi.org/10.1111/2041-210X.13474 0 50 100 150 200 250


https://doi.org/10.1111/2041-210X.13474

In Italia c’e@ margine per attuare una

% DI PRELIEVO RISPETTO ALLINCREMENTO

ITALIA EUROPA
70%




Cosa si puo ottenere dai modelli?

Carbonio/ettaro stoccato Pino Silvestre per clima e selvicoltura. Parco naturale

_ Sc. Climatico
E 70 - Sc. Selvicolturale
Variazione dello stock di carbonio
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2020
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Modelli e selvicoltura
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Figure 3. Carbon stock of Austrian forests in three forest management scenarios.

https://doi.org/10.3390/f13040565



https://doi.org/10.1111/2041-210X.13474
https://doi.org/10.3390/f13040565
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Figure 6. Global historical and projected consumption of wood products, 1990

to 2050
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Fabbisogno globale di legno al 205C

Figure 10. Historical and projected particle and fibre board consumption by
world regions, 1990, 2020 and 2050
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Effetti di sostituzion

Legno per usi mater



Sostituzione di combustibili fossili

49% biomassa UE proviene da prodotti di scarto
Piu efficace nel breve termine




Effetti di sostituzione del legno
~1-2 tonnellate of CO, risparmiate per m3 \ &/

———— e = —

"'Sostltu_zmne of cemento, acciaio, plastica




Aumento richiesta di leghame per sostituzione

materiali non rinnovabili

Figure 23. Additional industrial roundwood demand by 2050 due to non-
renewable material substitution
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